The Study Group on Allergology of the Italian Society of Clinical Pathology and Laboratory Medicine (SIPMeL) and the Associazione Italiana degli Allergologi e Immunologi Territoriali e Ospedalieri (AAIITO) developed the present recommendations on the diagnosis of allergic diseases based on the use of molecular allergenic components, whose purpose is to provide the pathologists and the clinicians with information and algorithms enabling a proper use of this second-level diagnostics. Molecular diagnostics allows definition of the exact sensitization profile of the allergic patient. The methodology followed to develop these recommendations included an initial phase of discussion between all the components to integrate the knowledge derived from scientific evidence, a revision of the recommendations made by Italian and foreign experts, and the subsequent production of this document to be disseminated to all those who deal with allergy diagnostics.
Recommendations for the use of molecular diagnostics in the diagnosis of allergic diseases Background • Many allergens are antigenically extremely complex. • An extract is a mixture of proteins, only part of whom are allergens.
• Every allergic subject responds to one or more allergen based on his/her genetic background. • A number of cross-reacting allergens exist, and are variably distributed throughout plants and animals: their structural homology is variable. A minimum 35-40% amino acid ho-mology is needed to cause cross-reactivity. • Both conformational and linear epitopes exist. • There are marked differences in molecular sensitization patterns between different geographical regions.
Usefulness of component resolved diagnosis (CRD)
Molecules show a well-defined composition, can be quantified precisely, lack non-allergenic components, and can be produced in
Animal-derived foods
The main molecular classes involved in food allergy are shown in table II (p. 55). All but beta-lactoglobulin and alpha-lactalbumin are heat-resistant.
Main molecules involved in hymenoptera venom allergy
The main molecules involved in hymenoptera allergies are shown in table III (p. 56).
Laboratory Methods used for CRD
A technical analysis of the laboratory methods currently available to measure IgE to allergen components goes beyond the scope of this short guide. Essentially, two strategies are employed: a) Singleplex detects IgE specific for single molecular components. A direct knowledge of the patient by the specialist is required. It is a quantitative method; b) Multiplex detects IgE to a large, fixed panel of allergen molecules; the sensitization profile produced may be not necessarily completely associated with clinical symptoms. It is a semi-quantitative method that needs to be correctly interpreted by a specialist.
Recommendations for a correct use of CRD in allergology
The goal is to detect precisely patient's allergy profile in order (a) to prescribe the correct allergen immunotherapy (AIT) in those with respiratory allergy; and (b) to identify the risk of severe allergic reactions in patients with food allergy (9) . A diagnostic algorithm for poly-sensitized patients with respiratory allergy is depicted in figure 1 (p. 57). The main point is to detect IgE to markers of genuine sensitization to the single allergen sources (pollens, molds, mites, animal allergens, or natural rubber latex) and to cross-reactive molecules. Only genuine reactors will be considered for AIT. In view of the high homology between different cross-reacting allergens (e.g., polcalcins, profilins), detecting IgE to one single representative molecule is considered sufficient to diagnose or rule out sensitization (10,11). A diagnostic algorithm for food-allergic patients is shown in figure 2 (p. 57). The clinical risk has to be assessed for every relevant allergen source on the basis of the heat-and pepsin-stability of the sensitizing protein(s). A diagnostic algorithm for patients showing poly-sensitization to hymenoptera venoms is shown in figure 3 (p. 57). Again, the goal is to detect the presence of IgE specific for genuine markers of sensitization rather than cross-reactive molecules, in order to prescribe the appropriate venom immunotherapy.
The interpretative comment by the Lab
The experienced pathologist may play a role in the diagnosis of allergic diseases only if he/she receives clinical details along with the request of specific IgE measurement.
large amounts in-vitro. CRD defines the precise allergy profile of each individual patient (1) . In patients showing multi-sensitization using traditional extracts, this leads to discriminate genuine sensitizations from sensitizations caused by cross-reacting molecules (2) . In respiratory allergy, this translates into the choice of the correct immunotherapy (3, 4) ; in food allergy in the correct evaluation of the risk of severe allergic reactions based on the physical / chemical characteristics of the relevant allergens (5); in latex allergy in the correct identification of true allergic subjects needing a latex-safe environment (6) ; and in hymenoptera venom allergy in discriminating between honey bee and wasp allergy and within the wasp family, looking for the right venom immunotherapy (7) .
Main classes of molecules
Molecules list is regularly updated into the Official list of allergens of the International Union of Immunological Societies Allergen Nomenclature sub-committee of the WHO (WHO/IUIS) (http://www.allergen.org). Although molecules may belong to more than 120 protein families, allergens responsible for most allergic reactions belong to few protein families characterized by a limited number of biologic functions (8) . Table I (p. 54) shows the major and minor specific molecular components along with the main cross-reacting molecules.
Respiratory allergy

Food allergy
Plant-derived foods
The main genuine, heat-and pepsin-stable plant-food allergens include: a) Nonspecific Lipid Transfer Proteins (nsLTP). They belong to PR-14, and are typically located near the peel. nsLTP from Rosaceae family are highly homologous; b) 2S Albumins (prolamin superfamily) are small storage proteins. They are the major allergen in nuts and seeds. Homology is quite high between cashew and pistachio, sesame and Brassicaceae, and reaches 60% between walnut and hazelnut; c) Vicilins (7S globulins) (cupin superfamily) are storage proteins causing allergy to fruits and legumes; d) Legumins (11S globulins) (cupin superfamily) are storage proteins causing allergy to fruits and legumes; e) Gliadins (ω-5 gliadin) (prolamin superfamily) cause wheat allergy. Molecules involved in cross-reactivity with pollen allergens are heat-and pepsin-sensitive, are in most cases associated with symptoms limited to the oral cavity, and belong to the following families: a) PR-10 (Bet v 1-like) are present in a large number of plant foods. Birch pollen is generally the primary sensitizer; b) Profilin is a plant pan-allergen present in all eukaryotic cells. Primary sensitizers are in general grass or birch pollen. In hymenoptera venom allergy, molecular findings should be interpreted in the light of clinical history and of in-vivo and in-vitro results with whole venom extracts. Molecular allergens may confirm sensitization to CCDs. A differential diagnosis between paper wasp and yellow jacket allergy can be afforded if the difference in IgE levels between Ves v 5 e Pol d 5 exceeds 45-50%. Allergen ISAC microarray provides a semi-quantitative measurement of IgE to 112 allergen molecules. It has to be considered a 3 rd level analysis, to be used by the specialist to solve doubts and complex cases; the interpretation of the results should be left to the experienced allergologist with special expertise in molecular allergology and is not a duty of the pathologist. is the detection of Immunoglobulin E to multiple homologous proteins from different sources clinically useful? J Investig Allergol Clin Immunol 2010; 20:591-5.
Figure 1 -General diagnostic algorithm in case of multiple sensitization to respiratory allergens on in-vivo or in-vitro tests with whole allergen extracts. Genuine markers of sensitization and of cross-reactivity have to be chosen on the basis of the positive findings with extracts.
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